Mfs 10/501532 



V 

WO 03/0§9^62 PC:T7< 



Sling 



DTISRec'dF^g^d^'P JUL 2004 



The invention relates to a sling according to patent claim 1, as well as to applications of 
the same according to patent claims 12-15. 



Slings are woven from band fabrics or band tubes and are finished off and fabricated in 
such a way that an endless loop results. These slings have the disadvantage that they must 
exhibit a great thickening at the site of the seam in order to achieve the required standard 
strengths. The woven fabrics must also be constructed and woven with very high 
strengths to compensate for the sewing loss at the site of the seam. Likewise, a certain 
width or thickness of the band material must be woven with a certain type of bond, 
coupled with the strength of the materials used in weft and warp, in order to achieve the 
required strengths. 

However, in the areas of sports, leisure, hobby, and occupational safety, in particular, the 
slings should exhibit extremely small cross-sections, the smallest possible thickenings at 
the site of the seam, as well as low weights. 

According to US patent 5,873,613, a mechanical element is known that is connected by 
means of a band sling with overlapping ends with a climbing rope. The disadvantage 
hereby is that the site of the seam for connecting the overlapping ends results in a loss of 
strength of 25 - 30%. In addition, the site of the seam also presents a substantial 
hindrance to the sliding in the stop element, which is also associated with increased wear. 

According to US patent 5,829,374, a specially sewn terminal connection on a rope is 
known, which exhibits particular properties for high teraiinal connection strength. 

Furthermore, according to US patent 4,396,091, a sling is known, which was attached to 
a safety belt or hamess, which also exhibits self-regulating adjustability. 

According to the US patent 4,083,521 a mechanical element for use in climbing sports, 
which is connected to a sling or a rope sling, is known. 

It is the objective of the present invention to propose a sling that exhibits only an 
insignificant thickening at the connection site, low weight, and high tensile strength. 

According to the invention, this objective is met with a sling according to the wording of 
patent claim 1 and with appUcations according to the wording of patent claims 12-15. 

The invention is explained below in greater detail by virtue of the drawing. 

Fig. 1 shows a view of a known sling. 
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Fig. 2, the view of a sling according to the invention. 
Fig. 3, a sling with narrow area 
Fig. 4, a sling with drawstrings, 

Fig. 5, a sling with a narrow cross-section for attachments, 

Fig. 6, a sling with a narrow cross-section and a broad cross-section at the connection 
site. 

Fig. 7, an embodiment of a sling with a narrow cross-section for hanging a spring hook 
and a broad cross-section in the area of the connection. 

Fig. 8, a second embodiment of a sling with an elastic part sewn in in a highly sturdy 
manner, 

Fig. 9, a third embodiment of a sling with a narrow cross-section and a spring hook that 
has been hung on and a wide cross-section in the area of the connection with 
lock stitching. 

Fig. 10, a fourth embodiment example of a sling attached to a ski pole, with narrow parts 
and an elastic part sewn into the constituent area in a highly sturdy manner 

Fig. 11, a fifth embodiment of a sling with an elastic part as backpack belts. 

Fig. 1 shows the view of a known sling. Sling 10 consists, for example, of a woven band 
1 and exhibits ends 2, 2' that lie atop one another and are sewn without interruption. The 
resultant site of the seam 3 shows an undesired thickening, whose disadvantages have 
already been described. 

Fig. 2 shows the view of a sling according to the invention. A sling 20 consists of a 
tubular fabric 4 or a tube-like fabric or knit materials, respectively, with ends 5, 6, of 
which, one end, 5, is narrower or of approximately equal size and the other end, 6, is 
embodied so as to be broader or of approximately equal size relative to the rest of the 
tubular fabric, 4, which is found between the ends. End 5 can thus be inserted into the 
broader end 6, which is present in an expanded state, or be inserted into each other, 6, as 
a resuh of which a connection site 7 is formed in the area of which both ends are 
connected by at least one seam, 8. 

The connection site 7 is now embodied so as to be thinner, shorter, or more narrow than 
is the case with overlapping ends of the customary sort. This sling exhibits a cross- 
section that is as small as possible in the ratio of thickness/width. It lends itself to the 
attachment or carrying of burdens of any arbitrary kind. 

The sling is connected [or] suspended using means of attachment, such as spring hooks, 
hooks, eyelets, plastic parts, aluminum staves and steel tubes, or parts are extruded or 
molded on so that at these sites, a sling diameter or cross-section that is as slight as 
possible is extant. 

The slings are woven, knitted, braided, [or] twisted so that they exhibit broader diameters 
at certain sites than at the other sites, and they are extant in the form of a loop. Both ends 
are then joined to a sling in endless form and are adjusted in diameter, or rather, cross- 
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section, in such a way that the one end finds accommodation within the other end. The 
sewn joint, welded joint, or mechanical anchoring of the ends, which are inserted into 
each other, yields a much higher connective strength due to the doubled surface of the 
ends. 

The slings are used as full slings in endless form. Slings of this nature are used as 
stopping slings for attaching systems that prevent falling, ropes, belts, fall dampers, or for 
the purpose of attaching to hooks, trees, supports, iron bars, and the like. 

Fig. 3 shows a sling with a narrow area. The connection site 7 is produced according to 
Fig. 2; it is embodied so as to be flat, and it exhibits a lower surface 15, 15'. Thus, the 
sling, on the upper and lower surface, 15, 15', exhibits a connection site 7 that is 50% 
thinner, with a slighter, smaller transition of the two ends 5, 6 than is the case with 
common, overlapping ends. 

The connection site 7 of the two ends, 5, 6, which are inserted into each other, or joined, 
with their sewn joint of 2 woven fabrics each instead of one woven fabric each, exhibits a 
tensile strength that is substantially higher. 

The ends 5, 6 are not necessarily produced of the same material. Thus, the selection of 
the material must, in large measure, be adapted to the purposes of the application. For 
example, one end 6 is a tube, and the other end 5, is an inelastic, semi-elastic, partially 
elastic, or elastic band, whereby the sewn joint of the ends 

exhibits a higher tensile strength and a slighter thickening of the connection site. 

On the side of the sling 20 that lies opposite the connection site 7, there is a narrow site 9, 
or rather, a narrow area, for the introduction of a spring hook or the like, in a manner that 

is sparing of the material. 

The tubular fabric 4 is embodied so as to be thinner and narrower at at least one 
additional site relative to the remainder of the tubular fabric and it exhibits, as a result, at 
least one narrow area, or narrow site 9, respectively. The tubular fabric 4 can, 
furthermore, be embodied as a band at at least one site, and as a cord at at least one other 
site, whereby these sites can be arranged next to each other in rows in arbitrary sequence, 
and the ends may be adjoined in each case by means of insertion. 

Fig. 4 shows a sling with drawstrings. The sling 20 exhibits a plurality of drawstrings 1 1 
in the tubular fabric 4, which exhibit either an extremely high strength from materials 
such as polyester, Dyneema and aramide, or consist of an expandable material that has a 
fall-damping effect. The drawstrings 1 1 lie free within the tubular fabric 4, or are 
partially connected to the latter. At the connection site 7, they are sewn together with the 
surrounding tubular fabric. By these means, the tubular fabric serves as a protective 
mantle against [sharp] edges and/or cuts for the drawstrings. 

The tubular fabric 4 is designed so as to be elastic and the drawstrings 11, to be inelastic, 
or the tubular fabric 4 is designed to be inelastic and the drawstrings 1 1, elastic. 

The tubular fabric 4 is comprised of a combination of materials that differ in terms 
elasticity, behavior during expansion, resistance to cutting, resistance to tearing and 
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resistance to abrasion, as a result of which an optimum of tensile strength, resistance to 
abrasion and cutting is achieved in conjunction with low weight. A combination of very 
strong fibers made of Dyneema, Kevlar, aramide, polyester, and polyamide may be 
considered for the tubular fabric 4. 

Fig. 5 shows a sling with a narrow cross-section for attachments. The sling 20 exhibits a 
narrow cross-section on both sides 12, 12'. The attachments can be attachment parts, 
such as spring hooks, eyelets, steel clasps, iron supports or similar stopping parts or 
stopping elements. 

Fig. 6 shows a sling with a narrow cross-section and a broad cross-section at the 
connection site. The sUng 20 exhibits narrow cross-sections at three sites, 13, 13', 13," 
whereas the connection site 7 exhibits a broad cross-section. Above all, this sling is 
suitable for the application of spring hooks at three sites. 

Fig. 7 shows an initial embodiment of a sling with a narrow cross-section (7 mm band) 
for attaching a spring hook and a broad cross-section (19 mm band, sewn on) in the 
connection area. The sling 20 consists of elastic or semi-elastic material, such as 
synthetic rubber or aramide, Dyneema, PEN [Polyethylene naphthalate] (polyester), 
which can be expanded across a certain distance and thereafter exhibits a hi^ ultimate 
strength. The sling exhibits a length of 60 cm, and at an expansion of 20%, a length of 
70-80 cm. 

The length of the sling can vary between 20 cm and 3 m maximally, with 
correspondingly adjusted cross-sections. 

Fig. 8 shows a second embodiment of a sling, sewn together extremely solidly with 
elastic part 16. The tubular fabric 4 and the elastic part 16 exhibit identical warp threads. 
The elastic properties in part 16 result from the selection of a different weft material. 
Thus, in this part, a weave construction of a different nature, or a different knit is extant. 
The inserted elastic part 16 permits an elastic connection of the inserted element within 
the end of the tube. 

This sling lends itself particularly well for a connection to means of stopping or to 
climbing sport equipment, such as ice axes. 

Fig. 9 shows a third embodiment of a sling with a narrow cross-section and attached 
spring hook and a broad cross-section in the connection area with a lock stitching. At 
connection site 7, sling 20 exhibits lock stitching 14, which represents just one of the 
many types of connection that assures high strength with little thickening at the 
connection site. 

Fig. 10 shows a fourth embodiment of a sling, attached to a ski pole, with narrow parts 
and an elastic part very strongly sewn together in the constituent area. The sling 20 with 
tubular fabric 4, the elastic part 16 and the connection site 7 exhibits a narrow area 9 at 
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which a ski pole 17 is attached. The tubular fabric 4 is embodied broadly and serves as a 
hand-rest, as usual. This jaelds an elastic effect, whereby shocks are dampened or the 
size of the sling, under tension, is enlarged. 

Such partially elastic, semi-elastic slings are also used in ski and snowboard bindings. 

Fig. 1 1 shows a fifth embodiment of a sling with an elastic part as knapsack belts. Sling 
20, with tubular fabric 4, the elastic part 16 and the connection site 7 exhibits a broad 
area 18, which serves as a point at which the shoulder rests. The tubular fabric 4 is 
connected by way of a narrow area 9 to the back portion of a knapsack 19. This sling 
permits a load-dampening effect with high strength. 
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